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[57] _ ABSTRACT

There is disclosed a silver halide photosenmtwe material

for color photography which comprises a phenol type '
cyan coupler having the formula: |

wherein the substltueats X1, le Y, Z and n are as de?

fined i in the specification and claim of this application.

" The cyan coupler mentioned above is a novel cyan dye
- image-forming coupler and the photosensitive material
- containing the same according to the present invention
- has removed the various drawbacks in the prior art.

3 Claims, No Drawings
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SILVER HALIDE PHOTOSENSITIVE MATERIALS
FOR COLOR PHOTOGRAPHY

'This is a continuation of application Ser. No. 385,096
filed June 4, 1982, now abandoned.

This invention relates to a silver halide photosensitive
material for color photography containing a novel cyan
dye image-forming coupler. . -

A color image is usually formed by oxidative cou-
pling of the oxidized product, which is formed by re-
duction of the exposed silver halide grains with an aro-
matic primary amine type color developing agent, with
a coupler capable of forming yellow magenta cyan dye
in a silver halide emulsion. |

As the coupler which may be typically employed for
forming the cyan dye, there may be mentioned phenols
and naphthols. In particular, the basic properties re-
- quired for the phenols in the light of photographic per-
formance of the coupler are that the dye has good spec-

tral absorption characteristics, i.e., spectrum has no

absorption in green region, but sharp absorption, that
the formed dye shows sufficient fastness to light, heat,
moisture and the like as well as good colorability, i.e.,
the dye shows sufficient color sensitivity and density
and further that there is no loss of the dye even if a

- breaching bath or breach-fix bath containing EDTA

iron(III) complex as a main ingredient is exhausted
owing to running. Moreover, it has been encountered a
serious problem in view of environmental pollution to
remove the benzyl alcohol having incorporated into a
color developing agent. However, the present situation
is that a satisfactory color development can not be gen-
erally accomplished unless benzyl alcohol is added.
Particularly remarkable reduction in color development
can be seen with a phenol cyan coupler when benzyl
alcohol is to be removed. From this point of view, there
is a demand for a phenol cyan coupler with a higher
color development even if benzyl alcohol is not present.

In order to meet the aforesaid requirements, there
- have been hitherto made various studies, but there has
not yet found such a coupler capable of perfectly meet-
- ing all the foregoing properties as far as the present
inventors know. For instance, as disclosed in U.S. Pat.
No. 2,801,171, 6-[a-(2,4-di-tert-amylphenoxy)-
butaneamido]-2,4-di-chloro-3-methylphenol shows a
good fastness to light, but has a poor heat fastness, a
great loss of the dye in the exhausted breach-fix bath as
well as a large color reliance to benzyl alcohol and a

difficult removal of benzyl alcohol from a color devel-
oping agent. U.S. Pat. No. 2,895,826 discloses 2-hepta-

fluorobutaneamido-5-[a-(2,4-di-tert-amylphenoxy)hex-
ameamido]phenol, which shows excellent heat fastness
and loss of dye in the exhausted breach-fix bath, but has
inferior light fastness and color development. Also, the
coupler as disclosed in Japanese Patent Laid-open Ap-
plication No. 53-10963 encounters problems about re-

moval of benzyl alcohol and also light fastness. Further,

those phenol type cyan couplers as disclosed in U.S.

Pat. No. 3,839,044, Japanese Patent Laid-open Applica-

tion No. 47-37425, Japanese Patent Publication No.
48-36894, Japanese Patent Laid-open Applications No.
- 30-10135, No. 50-117422, No. 50-130441, No.
50-108841, No. 50-120334 and the like are regarded as
unsatisfactory with regard to heat fastness and removal

group at the 2-position thereof as disclosed in British
Pat. No. 1,011,940 and U.S. Pat. Nos. 3,446,622, No.

10

- coupler.

2

3,996,253, No. 3,758,308, No. 3,880,661 and the like tend
to form cyan dyes which shows broad spectral absorp-
tion and further considerable absorption within a green
region of spectrum due to the maximum absorption in a
red region or a relatively short wave range, which
seems to be unfavourable in color reproduction. Other
phenol couplers having a ureido group at the 2-position
thereof as disclosed in Japanese Patent Laid-open Ap-
plication No. 56-65134 show a considerably improved
green absorption in spectral region, but still how unsat-
1sfactory other properties. | |

The present inventors have made earnest studies to
improve prior art noted above and, as a result, found out

15 that the coupler as defined below can perfectly meet the

above-recited characteristics required as a phenol cyan

More specifically, the silver halide photosensitive

- material for color photography according to the present

20 1 .
- cyan coupler having the formula [I]
25
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of benzyl alcohol. The phenol couplers having a ureido

30

invention is characterized by comprising a phenol type

X2, m

o xl
NHCONH |
Ball-CONH :' E
o ' ’
Na “'Y""_
wherein o |
- X! is —CN, —COOR!, —COR!, —SO,0R]},
—SO;R1, = | |
4 /
"'""SOZN y  =CON | ’
| | S
Rl Rl

—NO; or —CF3 in which R is a hydrogen atom, an

‘alkyl group or an aryl group and Rlis an alkyl group or
“an aryl group; D

X? is a hydrogen atom, a halogen atom, a hydroxy
group, a nitro group or a monovalent organic
group; | | :

Y may optionally be non-metallic atom groups capa-

‘ble of forming a 5- or 6-membered condensed ring;

Z 1s a hydrogen atom or a removable group upon
coupling reaction of an oxidized product of a color
developing agent; o |

Ball 1s a Ballast group; and o |

n is an integer of 0 to 4 inclusive; provided that when

- n1s 2 or more, X2's may be the same or different.

As the alkyl group in the definition of R and R1of the

group X, there may be usually mentioned a Ci to Cjg

straight or branched alkyl group, preferably C; to Ca

straight or branched alkyl group. As the aryl group,

“there may be mentioned, for example, a substituted or

unsubstituted phenyl or naphthyl group. =~~~
In the above formula, the monovalent organic group

'represented by X? may include, for example, an alkyl

group, an acyloxy group, an alkoxy group, an acyl

- group and the like.-As the alkyl group, there may be

preferably mentioned a C; to Cs straight or branched

- alkyl group and illustrative examples thereof may in-.



4,451,559

3

clude methyl, ethyl, isopropyl, butyl, tert-pentyl, chlo-
romethyl, acetonyl, phenethyl, etc.

As the acyloxy group, there may be mentioned a C;
to Cs aliphatic acyloxy group and an aromatic acyloxy
group and illustrative examples thereof may include
acetoxy, propionyloxy, pivaloyloxy, benzoyloxy, naph-
thoyloxy, etc.

As the alkoxy group, there may be preferably men-
tioned a Cj to Csaliphatic alkoxy group and an aromatic
alkoxy group and illustrative examples thereof may
include methoxy, tert-butoxy, ethoxy-methoxy, substi-
tuted or unsubstituted phenyl.

As the acyl group, there may be preferably men-
tioned a Cj to Cs aliphatic acyl group and an aromatic
acyl group and illustrative examples thereof may in-
clude acetyl, pivaloyl, acetoacetyl, benzoyl, naphthoyl,
toluyl, etc.
~ Also, the phenyl group of the phenylureldo portion in

the present coupler may have a condensed ring formed
together with the group Y. Where the said phenyl
group has the condensed ring, the substituent X2 may be
located on the phenyl moiety or the said condensed ring
moiety. The condensed ring formed together with the
group Y may include, for example, naphthalene, quino-
line, benzothmphene, benzofuran, isocourmaran and the
~ like.

As illustrative examples of the group Z which may be
removed in a coupling reaction, there may be men-
tioned, for example, a halogen atom, e.g., chlorine,
bromine or fluorine atom; an aryloxy group, a car-
bamoyloxy group, a carbamoylmethoxy group, an
acyloxy group, a sulfonamido group, a succinimido
group, oxygen or nitrogen atom being attached directly
to the couplng site in the said groups. Further examples
thereof may include those as disclosed in U.S. Pat. No.
3,471,563, Japanese Patent Laid-open Application No.
47-37425, Japanese Patent Publication No. 48-36894,
Japanese Patent Laid-open Applications No. 50-10135,
No. 50-117422, No. 50-130441, No. 51-108841, No.
50-120334, No. 52-18315, No. 53-52423, No. 53-105226
and the like.

- The ballasted acylammo group (Ba.'ll) substituted at
“the 5-position in the phenyl moiety may act as the “bal-
last” which can maintain a coupler in a specific layer so
as to substantially prevent the said coupler from disper-
sion to any other layer in a multi-layer color photo-
graphic element and should, therefore, require a suffi-
cient “bulkiness” for such purposes. Illustrative exam-
ples thereof may include an aromatic acylamino group
and an aliphatic acylamino group. In the case of the
‘aromatic acylamino group, the aromatic ring should
‘have substituent(s) having a Cs to Cyg alkyl chain. As
the substituent having a Cs to Cig alkyl chain, there may
'be mentioned, for example, an alkyl group, an acyloxy
group, an acylamino group, a sulfonylamino group, an
alkoxycarbonyl group, a carbamoyl group, a sulfamoyl
- group, an alkylamino group, a dialkylamino group and
the like. In the case of the aliphatic acylamino group,
there may be typically mentioned those wherein the
aliphatic moiety is a Cs to C1g long chain alkyl group, a
phenoxyalkyl group or a phenylthioalkyl group. In the
case of the phenoxyalkyl or phenylthioalkyl group, the
phenoxy moiety may have a substituent having a Cs to
Cis alkyl chain or the alkyl moiety may have 5 to 18
carbon atoms. As the ballasted acylamino group in the
present coupler, the Ball is particularly a phenoxyalkyl
group or a phenylthioalkyl group for favourable results.
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Illustrative examples of the acylamino group ballasted
with a phenoxyalkyl group are recited below.
a-(3-Pentadecylphenoxy)butaneamido,
a-(2,4-di-tert-amylphenoxy)hexaneamido,
v-(2,4-di-tert-amylphenoxy)butaneamido,
a-(2,4-di-tert-amylphenoxy)tetradecaneamido,
a-(4-butylsufonylaminophenoxy)tetradecaneamido,
a-(4-acetoxyphenoxy)dodecaneamido,
a-{p-[a-(4-hydroxyphenyl)-a,a-dimethyl}tolyloxy}-
dodecaneamido,
a-(4-carboxyphenoxyl)dodecaneamido,
a-(2-chloro-4-butylsulfonylaminophenoxy)tet-
radecaneamido,
a.-(4-d1methylannnosulfonylammOphenoxy)tet—
radecaneamido,
a-(3-dodecyloxyphenoxy)butaneamido,
a-(4-dodecyloxyphenoxy)butaneamido,
a-(4-hydroxyphenylthio)dodecaneamido, and
a-(4-acetylaminophenylthio)dodecaneamido.

The couplers which fall within the scope of the pres-
ent invention are illustratively disclosed hereinbelow
but not intended to be limited thereto.

Of the couplers which may be employed in this in-
vention, there is preferably mentioned the coupler of
the formula (I) wherein the phenylureido group substi-
tuted at the 2-position of the phenyl moiety has the

following formula

-—NHCONH CN

XD

or

~in which X2, Y and n are as defined above.

50

35

65

Another preferable coupler of the present invention
has the formula [I1]

NHCONH—@- R)n
@-(-x—— Rz-)r CONH~
CN

RDm

wherein X is an oxygen atom or a sulfur atom; R2is a
Ci1 to Cyo straight or branched alkylene group; the
—CN group is located at the 2- or 3-position in the
phenyl moiety to the ureido group; R3 is a hydrogen
atom, a halogen atom (particularly preferably, fluorine
or bromine) or a monovalent organic group such as an
alkyl group (preferably, a C;-C4 straight or branched
alkyl group, particularly preferably methyl-tert-butyl),
an aryl group (preferably, an unsubstituted or substi-
tuted phenyl group), a heterocyclic group (preferably,
an N-containing heterocyclic group, particularly pref-
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>
erably pyrrolidine, piperidine), a hydroxy group, an
alkoxy group (preferably, a C; to Cg unsubstituted or
substituted alkoxy group, particularly preferably me-
thoxy, tert-butyloxy, methoxycarbonylmethoxy), an
aryloxy group (preferably, an unsubstituted or substi-
tuted phenoxy group), an acyloxy group (preferably, an

>

unsubstituted or substituted alkylcarbonyloxy group or

an arylcarbonyloxy group), a mercapto group, an alkyl-
thio group. (preferably, a C1 to Cg unsubstituted or sub-
stituted alkylthio group, particularly preferably a meth-

'ylthio group), a nitro group, an acyl group (preferably,

10

| x-Rz-)rCONH |

Rm

In the above formula, X is an oxygen. etem or a sulfur
atom; R? is a straight or branched alkylene group hav-

.ing 1 to 20 carbon atoms; X!’ is -~-------CO¢I)R1 : -—SOle

a C1 to Cg alkylcarbonyl group, particularly preferably

an acetyl group or a pivaloyl group), an:amino group,
an alkylamino group (preferably, a Cj to C4 straight or
branched alkylamino group, particularly preferably a
methylamino group, an ethylamino group, a tert-
butylamino group), a dialkylamino group (preferably, a

dimethylaminc group or a diethylamino group); Rlis a

group optionally selected from a hydrogen atom, a
halogen atom (preferably, chlorine or bromine), an
alkyl group (preferably, a C; to Cygstraight or branched

- alkyl group, preferably methyl, tert-butyl, tert-pentyl,
| . 25

tert-octyl, dodecyl, pentadecyl), an aryl group (prefera-
bly, phenyl), a heterocyclic group (preferably, an N-
containing heterocyclic group), an aralkyl group (pref-
erably, benzyl, phenethyl), an alkoxy group (preferably,
a Cj to Cyostraight or branched alkyloxy group, partic-
ularly preferably methoxy, ethoxy, tert-butoxy, oc-
tyloxy, decyloxy, dodecyloxy), an aryloxy group (pref-
erably, phenoxy), a hydroxy group, an acyloxy group
(preferably, an unsubstituted or substituted alkylcar-

bonyloxy group, an arylcarbonyloxy group, particu- -

- larly preferably acetoxy, benzoyloxy), a carboxyl
- group, an alkoxycarbonyl group (preferably, a C; to
Cyo straight or branched alkyloxycarbonyl group), an
aryloxycarbonyl group (preferably, an unsubstituted or
substituted phenoxycarbonyl group), a mercapto group,
~an alkylthio group (preferably, a C; to Cyg straight or
‘branched, unsubstituted or substituted alkylthio group),

an arylthio group (preferably, an unsubstituted or sub-
45

stituted phenylthio group), an alkylsulfonyl group
(preferably, a Cj to Cyp straight or branched alkylsulfo-

nyl group), an acyl group (preferably, a C; to Cyo

straight or branched alkylcarbonyl group, an unsubsti-
tuted or substituted benzenecarbonyl group), an acyl-
‘amino group (preferably, a C; to Cjp straight or
branched alkylcarboamido group or an unsubstituted or
substituted benzenecarboamido group), a sulfonamido

group (preferably, a C; to Cyp straight or branched,

- unsubstituted or substituted alkylsulfonamido.group or
‘an unsubstituted or substituted benzenesulfonamido
group), a carbamoyl group (preferably, a C; to Cyo

straight or branched alkylaminocarbonyl group or an

unsubstituted or substituted phenylaminocarbonyl
group and a sulfamoyl group (preferably, a C; to Cjsg

straight or branched alkylaminosulfonyl group or an

unsubstituted or substituted phenylaminosulfonyl
group); n is an integer of 0-3; m is an integer of 1 to 4;
and 1 is an integer of O or 1; and Z is as defined in the
~ above formula [I]. |

Still another preferred cyan couplers in the present
invention has the formula [II1]

15 .
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" .or bromine), an alkyl group (preferably, a C; to Co

33

| -—NOz, -'-»-------CORl

o -""SOzN ,

—SO;0R! or —CF3in -
which R is a hydrogen atom, an alkyl group (preferably,
a C1 to C4 straight or branched alkyl group) or an aryl
group (preferably, an unsubstituted or substituted
phenyl group); R!is an alkyl group (preferably, a C; to

C4 straight or branched alkyl group) or an aryl group
(preferably, an unsubstituted or substituted phenyl

group) and R and R! together may form a 5- or 6-mem-
bered ring; and R3is a hydrogen atom, a halogen atom
or a monovalent organic group such as an alkyl group -
(preferably, a C1to Cqstraight or branched alkyl group,
particularly preferably, methyl, tert-butyl), an aryl
group (preferably, an unsubstituted or substituted
phenyl group), a heterocyclic group (preferably, an
N-containing heterocyclic group, particularly prefera-
bly pyrrolidine or piperidine), a hydroxy group, an

- .alkoxy group (preferably, a Cy to Cg unsubstituted or
;substituted alkoxy group, particularly preferably me- -
“thoxy, tert-butoxy, methoxycarbonylmethoxy), an aryl-

OXy group (preferably, an unsubstituted or substituted
phenoxy group), an acyloxy group (preferably, an un-
substituted or substituted alkylcarbonyloxy group or an
arylcarbonyloxy group), a mercapto group, an alkylthio
group (preferably, a Cy to Cg unsubstituted or substi-
tuted alkylthio group, particularly preferably a meth-

ylthio group), a nitro group, an acyl group (preferably,

a C) to Cg alkylcarbonyl group, particularly preferably

an acetyl group or a pivaloyl group), an amino group,

an alkylamino group (preferably, a Cj to C4 straight or .
branched alkylamino group, particularly preferably a -
methylamino group, an ethylamino group or a tert- .
butylamino group) or a dialkylamino group (preferably,
a dimethylamino group or a diethylamino group); Rlis
a hydrogen atom, a halogen atom (preferably, chlorine

straight or branched alkyl group, particularly prefera- -
bly methyl, tert-butyl, tert-pentyl, tert-octyl, dodecyl or
pentadecyl), an aryl group (preferably, phenyl), a heter-
ocyclic group (preferably, an N-containing heterocy-

‘clic group), an aralkyl group (preferably, benzyl or

phenethyl), an alkoxy group (preferably, a Ci to Co
straight or branched alkoxy group, particularly prefera-

bly methoxy, ethoxy, tert-butoxy, octyloxy, decyloxy, '

- dodecyloxy), an aryloxy group (preferably, phenoxy), a

65

hydroxy group, an acyloxy group (preferably, an un-'
substituted or substituted alkylcarbonyloxy group or an B
arylcarbonyloxy group, particularly preferably acetoxy

~or benzoyloxy), a carboxy group, an alkoxycarbonyl
- group (preferably, a C; to Cyo straight or branched,



4,451,559

7

unsubstituted or substituted alkyloxycarbonyl group),
an aryloxycarbonyl group (preferably, an unsubstituted
or substituted phenoxycarbonyl group), a mercapto
group, an alkylthio group (preferably, a C; to Cyg
straight or branched, unsubstituted or substituted alkyl-
thio group), an arylthio group (preferably, an unsubsti-
tuted or substituted phenylthio group), an alkylsulfonyl
group (preferably, a Ci-Cyg straight or branched alkyl-
sulfonyl group), an arylsulfonyl group (preferably, an
unsubstituted or substituted benzenesulfonyl group), an
acyl group (preferably, a C1 to Cypstraight or branched
alkylcarbonyl group or an unsubstituted or substituted
benzenesulfonyl group), an acylamino group (prefera-
bly, a C; to Cyg straight or branched alkylcarboamido

5

10

8

boamido group), a sulfonamido group (preferably, a C;
or Cypstraight or branched, unsubstituted or substituted
alkylsulfonamido group or an unsubstituted or substi-
tuted benzenesulfonamido group), a carbamoyl group
(preferably, a C; to Cyo straight or branched al-
kylaminocarbonyl group or an unsubstituted or substi-
tuted phenylaminocarbonyl group) or a sulfamoyl
group (preferably, a C; to Cyo straight or branched
alkylaminosulfonyl group or an unsubstituted or substi-
tuted phenylaminosulfonyl group); and Z is as defined
in the above formula [I]. |

Illustrative examples of the coupler, which may be
employed in the photosensitive material for color pho-
tography according to this invention, are given herein-

group or an unsubstituted or substituted benzenecar- 15 below.

CisHaij
OH
C4HgSO;NH OCHCONH :
Ci12Has
tCsH
tCsHyj O(CH,)3CONH
Cl
OH
tCsHiy
tCsHj 1 O(CH;)3CONH
Cl
tCsHy
tCsHy g OCHCONH

C4Ho

NHCONH

Cl (1)

CN

OCH3 (2)

NHCONHO— CN

o«
o

~_NHCONH CN

| | Br

CHj
NHCONHQ CN

cl
NHCONH—O CN

OCH2CO0OCHj;

&)

(4)

CHj

()



HO

tCsHiy

tCsHj

OCHCONH

|
C4Hpy

tCsHjy

tCsHj 1‘ OCHCONH
C4H9 o

CH;

CHj

\_/

NSO;NH

/‘/NHCONH
—QSCHCONH -
CioH2;

OCHCONH
Ci2Has

/@/NHCONH CN
OCHCONH | |

Cqus

NHCONH

OH

- 4,451,559

-continued
Br

NHCONH

NO,

OCOCH;

CN

CN

10

(6)

V)

(8)

©

- (10)

(11)

(12)
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-continued
CH30

| ' OH
tCsHyp - _NHCONH CN
tCsH1 1—‘ O(CH3);CONH NO;
Cl
CsHijy NHCONH
tCsH{ 1“-0(CH2)3CONH | |

..—-N\

CH1CO

/@/NHCONH -
'OCHCONH

Cl?.HZS

C4HgSO,NH-

tCsHii— | .
B ' OH
| - tCsHyy - | ' NHCONH
tCsHii O(CH3);CONH
- ' .
S /@/NHCONH
~ CisHa O—CHCONH™ CN

|
- CoH5

NHCONH -~
C]gst'—O _ O—CHCONH

C2H5 OCHZCOOH "

12

(13)

(14)

(13)

(16)

a7n

(18)

(19)



CMQSOZNH

CIZHZS—O

(t)CﬁHl 1

.13

0—(CH2)3CONH

CsHi()

O—CHCONH

| Clezs

CioH2:t

-continued

NHCONH~

NHCONH

_ mm’ ‘
y N

CN
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(20)

(21)

(24)

25)

26
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-continued
CH;—O SO O—(I'lHCONH N—N
C12Hzs S—< "
N—N
SCH3
NHQ
. C4HgNHSO; 0—-("2HCONH
Ci12Hss -~ OCH;CONHCH,;CH,0H
CH3
NHCONHQ
CH;CO0— 0—(l3HCONH
CioH2i
NHCONH Br
(t)Cd-IQCONHO S—CHCONH '
CloH:u
| I
| 1?’
CH»>
OH
- _NHCONH

CHj3

N\

/NSO;NH o-(I::HCONH | CN
CH; ' C12Has Cl

CHj

NHCONH

27)

(28)

(29)

(30)

(1)

(32)
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| -continued -
| _ o . (33)
| . NHCONH—Q CQCH3 |
Ci16H33S02NH O(CH3);CONH | ~ CN | .
~ F | )
(ﬁH:sPlll
(35)
| '.I(t)CSHl_l
6T
a8

(39




C12H25802NH

Ci12HysNHCO

C16H330CO0O

CisHa

Clzﬂzs'-"Ol
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OH

_CONH
Cl

OH

CONH

O—CHCONH -
CqoHs

-O=--CHCONH
- CoHs

-0—CHCONH
" Ci2Hzs

O(CH3);CONH
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OH
| NHCONH
CONH CN
Cl ~

NHCONH

CN

NHCONH

OH
NHCONH
Cl
OH
NHCONH
Cl
OH
NHCONH

OCH,COOH

CHj3

SO,CF3

COCH3

_SOZCHZ.

COOC,Hs

Br

COOCH3

20

(40)

(41)

(42)
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(44)

(45)

(46)
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I ' NHCONH—
(YC4Hg S—(IJH-CONH __ , |

_Clezs OCH>CH,;S0>,CH3

SO,CH;

OCqHy - - @48)

- - OH
-~ GCsHn() =~ i\/ NHCONH
(t)CsHiy O—CHCONH e

|
C4Hg

(49)
(t)CSHI 1
©(50)

(t)CsHj
6D
(t)CsHyy

)

53)
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OH
NHCONH COOC;Hs5s
Ci1H330CO0O O(IZ‘,HCONH
Ca2Hs
CHj
Cl
NHCONH
(t)C.;HgCONHOs—CHCONH COCH3;
CisHi7

(|3—0

)
"CHj=-
| NHCONH OCH3
C16H33502NH‘©- O(CH;);CONH COCHj3;
| o=c” ~c=0

L_.l'q

|
CH>

Cqus OCH,CONHCH,;CH;0CH;

NHCONH CONHC,Hs
cmgsozNHQ OCHCONH

NHCONH

CH;;\
/NSO2NH 0 L (|3HCONH CONHC4Hg
CH3 | Ci2H2s
OH
NHCONH SO,0CHs
- HO OCHCONH
|
C12Hzs F

(t)CqHo

(34)

(55)
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OCH;COOH (60)
OH
CsHy() ' NHCONH

(t)CsHjj O(CH;);CONH | COOC,H;
Cl

OC;Hj3 | | (61)
OH
CsHi () ~ _NHCONH— CONHCH3

(t)CsHjy O—CHCONH

I
Ci12Hs

OH (62

CsHp1(t)

(t)CsHi1 O—CHCONH -  SO,CH,COOH

|
- C4Hy - d

oH — S ®
NHCONH ' o

Ci16H330CO CONH | COOC,Hs -

- B
NHCONH—.—CF3 o . o |

C12H25sSO2NH CONH

OH - o - , (69
1~mcoz~n&1—.-SOZCH2 R o

- Cl

Ci2Hps—0 CONH

| OCH; |  '_  S (66)
OH - D
NHCONH CONHCH;

C12H7sNHCO CONH
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-continued
NHCONH

CO

OH

?41'19
OCHCONH

(t)-CsHi; .
-l
CsHyjt—(®

OH
_ NHCONH Cl
CiaH>s

(t)-CsHj1 ~OCHCONH™ _ SO2N(C2Hs)2

CsHijp—=(@® -

. SO,CH3
<|34H9

- ()-CsHypy~ -OCHCONH"™

- CsH)1—(t)

. - o I | on _
- - S NHCONH—
- - (|312H2_5
| (CH3)2,NSO;NH~ OCHCONH CF;

NHCONH CN

CO

n-C4HySO;NH

28

(67)

(68)

(69)

(70)

(71)

(72)

(73)
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-continued - - | |
OH o S P ”(?4)::
NHCONH ' ' '
CaHs | |

| - |
(t)-CsHjyy- OCHCONH™ - SOCHxCHz—

CsHjj=(t)

'(75) '

(|34H9 |
OCHCONH

- (t)-CsH{

CsHi1—(t)

- (16)

a9
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-continued
(81)
NHCONHQ SO,N )
C4H9
(t)-CsH OCHCONH |
CsHii—(@®)
OCH; (82)
NHCONH
Ci12Hjs
I
(CH3)a2NSO2NH OCHCONH Sozlr
CHj3
OH (83)
n-Cyi7Hy5SO>2NH — CONH | SO,CH,CH380;
| Cl |
OH (84)
t-CsH11 O(IZHCONH
C4Ho
OH (85)
t-CsHyg
t-CsHj - OCI:HCONH CO2CH,CF3
Ci12Hz3
' NHCONH SO,CH,CO
n-C12H350 SOs2NH CONH
Cl
87)

t-CsHi1

OH =
Q/NHCONH
t-CsH; 1—< >‘— OCHCONH | CF;
C4H9

The coupler which may be employed in this inven-
tion can be prepared by reacting a substituted p-
cyanophenyl isocyanate with a suitable aminophenol,
for example, 2-amin
chloro-5-nitrophenol to produce a 2-(substituted p-
cyanophenyl)ureido compound Then, the nitro group
of the latter compound is reduced to the amino group in

o-5-nitrophenol or 2-amino-4-

—NO;

a conventional manner and the ballast group is attached
65 to the said amino group to produce the desired coupler.
Representative synthesis examples of the present cou-

pler are given below for illustrating purpose only.
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~ SYNTHESIS EXAMPLE 1
Coupler No. 1

(A) Synthesm of
2- (p-cyano-m-methoxyphenyl)ureldo-S-mtrophenol

A suspension of 15.4 g. of 2-amino-5-nitrophenol in
300 ml. of toluene was refluxed. A solution of 17.4 g. of
p-cyano-m-methoxyphenyl isocyanate in 150 ml. of
toluene was added dropwise thereto. After completion
of the dropwise addition, the resulting mixture was
heated under reflux for 1 hour and then cooled. The
precipitate was filtered and washed successively with
hot toluene and alcohol to give 22 g. of the end product.

(B) Synthesis of Coupler No. 2
- The nitrophenol produced in (A) (6.6 g.) was sub-

10

15

 ' _'jected to hydrcgenatim at ordinary temperature and

-atmospheric pressure in 200 mi. of alcohol using palladi-
um-carbon catalyst. After the catalyst was filtered off,
the filtrate was concentrated and the residue was dis-

solved in 200 ml. of acetomtnle To the resulting solu-

~tion were added 1.6 g. of pyridine and then 9.5 g. of
2- (4-butylsulfonylammophenoxy)tetradecanoyl
‘ride under stirring at room temperature. After stirring
~ was continued at room temperature for 5 hours, the
reaction mixture was poured into water, extracted with
ethyl acetate. The ethyl acetate was distilled off and the
residue crystallized from methanol and then acetonitrile
- to give 7.2 g. of the end product, which was identified
by mass spectrum and NMR spectrum.

SYNTHESIS EXAMPLE 2
Coupler No. 1

(A) Synthesis of
- 2-(o- chloro-p-cyamphenyl)ure1do-4-chloro 5-nitro-
phenol |

A mixture of 18.8 g. of 2-amino-4-chloro-5-nitro-
phenol, 27.3 g. of phenyl o-chloro-p-cyanophenylcarba-
mate and 0.6 g. of imidazole in 400 ml. of xylene was
heated under reflux for 5 hours. After cooling, the pre-
cipitate was filtered off and the residue was washed
with xylene and then alcohol to give 23.5 g. of the end
product. |

(B) Synthesis of Coupler No. 1

The nitrophenol produced in (A) (11 g.) was sub-
jected to hydrogenation at ordinary temperature and
atmospheric pressure in 300 ml. of alcohol using palladi-
um-carbon catalyst. After completion of the reaction,

the catalyst was filtered off, the filtrate was concen-

- trated and to the residue were added 250 ml. of acetoni-
trile. To the resulting mixture were added 2.4 g. of
pyridine and then 12.3 g. of 2-(3-pentadecylphenol)bu-
tanoyl chloride under stirring at room temperature.
After stirring at room temperature for 6 hours, the reac-
tion mixture was poured into water and extracted with
ethyl acetate. The ethyl acetate was distilled off and the
residue was chromatographed over silica gel using as
eluant benzene-ethyl acetate. The fractions containing

the end product were combined and the solvent was

distilled off. The residue was recrystallized from metha-
nol to give 5.8 g. of the end product, which was identi-
fied by mass spectrum and NMR spectrum.

chlo-
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SYNTHESIS EXAMPLE 3
Coupler No. 24

Synthesis of
2-(0-cyanophenyl)ureido-4-chloro-5-{a- (2,4-di-tert-
pentylphenoxyl)hexaneamdo}phenol '

To a suspensm-n of 18.9 g. of 2-amino-4-chloro-5-
nitrophenol in 200 ml. of toluene was added a solution
of 16 g. of o-cyanoethyl isocyanate in 100 ml. of toluene
under stirring at room temperature. The resulting mix-
ture was boiled under reflux for 1 hour and then al-
lowed to cool to room temperature. The crystalline
substance thus separated was filtered, washed with hot
toluene .and then cold methanol to give 31 g. of the
product with mp 251°-255° C.

A suspension of 3.3 g. of the so obtained 2-(o-cyano-
phenyl)ure1do-4-—chlom-5-n1tr0phenol in 200 ml. of tet-
rahydrofuran was subjected to catalytic reduction using
palladium-carbon catalyst. After a theoretical volume
of hydrogen was absorbed, 0.9 ml. of pyridine was
added to the reactlan mlxture and then a solution of 3.7
g. of 2-(2, 4-d1-tert-pentylphenoxy)hexanoyl chloride in
50 ml. of tetrahydrofuran was added thereto under
stirring at room temperature. After completion of the
addition, the reactlon was continued for further 1 hour
and the catalyst was ﬁltered off. The filtrate was added
to ice-water contalmng 10 ml. of conc. hydrochloric |
acid and extracted with ethyl acetate. The extract was
washed with water, dried over sodium sulfate and con-
centrated under reduced pressure to leave an oily sub-

- stance. The substance was solldlﬁed with a mixture of

benzene with hexane to give 2.6 g. of the end product as
a white solid with mp 163°-168° C. -

- _Analysis (%) _

CcC H N Ke

Calcd: 6828 = 7.16. - 8.85 5.60
67.95 9.03 5.82

Found: 6.88

~ SYNTHESIS EXAMPLE 4
| | Coupler No. 25

Synthesis of _ "
2-(m-cyanophenyl)ureido-4-chloro-5-{a-(2,4-di-tert-
pentylphenoxy)tetradecameamido}phenol

To a suspensmn of 18.9 g. of 2-amino-4-chloro-5-
mtmphenol in 200 ml. of toluene was added a solution
of 16 g. of m-cyanOphenyl isocyanate in 100 ml. of
toluene under stirring at room temperature. The result-
ing mixture was boiled under reflux for 1 hour. Thereaf-
ter, the reaction mixture was allowed to cool to room
temperature. The crystalline substance thus separated
was filtered, washed with hot toluene and then cold
methanol and dried over sodium sulfate to glve 33g.0of
the product with mp 255°-259° C.

A suspension of 3.3 g. of the so obtalned 2-(m-cyano-
phenyl)ureido-4-chloro-5-nitrophenol in 200 ml. of tet-
rahydrofuran was subjected to catalytic reduction using
palladium-carbon catalyst. After a theoretical volume
of hydrogen was absorbed, 0.9 ml. of pyridine was
added to the reaction mixture and a solution of 4.8 g. of
2-(2, 4-d1-tert-pentylphenoxy)tetradecanoyl chloride in
50 ml. of tetrahydrofuran was added thereto under
stirring at. room temperature. After completion of the
addition, the reaction was continued for further 1 hour.
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The catalyst was filtered off, the filtrate was added to
ice-water containing 10 ml. of conc. hydrochloric acid
and extracted with ethyl acetate. The extract was
washed with water, dried over sodium sulfate and con-
centrated under reduced pressure to leave an oily sub- 5

stance. The substance was purified by silica gel column
chromatography and solidified with hexane to give 2.7
g. of the end product as a white solid with mp 185°-188°

10
. Analysis (%) |
C H N Cl
Cale'd: 70.89 8.25 7.52 4.76
" Found: 69.91 7.86 7.72 5,02 s
SYNTHESIS EXAMPLE 5
Coupler No. 45
Synthesis of 20

| ' 2-(3-ethoxycarbonylphenyl)ureido-4-chloro-5-{ a-(4-
butylsulfonylamidophenoxy)tetradecaneamido }phenol

‘To a suspension of 18.9 g. of 2-amino-4-chloro-35-
nitrophenol in 200 ml. of toluene was added a solution
- of 21 g. of 3-ethoxycarbonylpheny! isocyanate in 100
ml. of toluene under stirring at room temperature. The
resulting mixture was boiled under reflux for 1 hour and
then allowed to cool to room temperature. The crystal-
line substance thus separated was filtered, washed with
methanol and then dried to give 34 g. of the product as
" a pale yellow crystal with mp 261°-266° C. |

A mixture of 19 g. of 2-(3-ethoxycarbonylphenyl-
Jureido-4-chloro-5-nitrophenol in 600 ml. of alcohol
was subjected to catalytic reduction using palladium
carbon catalyst. After a theoretical volume of hydrogen
~ was absorbed, the catalyst was filtered off and the fil-
trate was concentrated under reduced pressure to give
17 g. of the crude product. To a homogeneous solution
of 3.5 g. of the so obtained 2-(3-ethoxycarbonylphenyl-
Jureido-4-chloro-5-aminophenyl in a mixture of 100 ml.
of acetonitrile and 0.9 ml. of pyridine was added a solu-
tion of 4.7 g. of a-(4-butylsulfonylamidophenoxy)tet-
‘radecanoyl chloride in 50 ml. of acetonitrile under stir-
ring at room temperature. After completion of the addi-
tion, the reaction was continued for further 1 hour, the
reaction mixture was added to ice-water, extracted with
‘ethyl acetate, the extract was washed with water, dried
over sodium sulfate and concentrated under reduced
pressure. The residue was purified by silica gel column
chromatography and solidified with hexane to give 3.7
~ g. of the end product as a white solid with mp 146°-149°

C. | |
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Analysis (%)

_ 55
C H N cl S
Calc’d: 6101 704 712 450  4.07
* Found: 5989 712 709  4.63 3.85
o | | 60
SYNTHESIS EXAMPLE 6

~ Coupler No. 50

- - | Synthesis of
. .2'-(3--triﬂuoromethyl)phenylureido~.4-chlor0-5-{a-(2,4_- 65
~ di-tert-pentylphenoxy)hexaneamido }phenol

Toa suspension of 8.9 g. of 2-amino-4-chloro-5-nitro-
phenol in 200 ml. of toluene were added 20.6 g. of 3-tri-

4,451,559
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fluoromethylphenyl isocyanate under stirring at room
temperature. The reaction mixture was boiled under
reflux for 3 hours and thereafter allowed to cool to
room temperature. The crystalline substance thus sepa-
rated was filtered, washed with methanol and dried to

give 36 g. of a pale yellow solid. A mixture of 18.8 g. of
the so obtained 2-(3-trifluoromethyl)phenylureido-4-
chloro-S-nitrophenol in 600 ml. of ethanol was sub-

jected to catalytic reduction using palladium-carbon

catalyst. After a theoretical volume of hydrogen was
absorbed, the catalyst was removed by filtration while
hot. The filtrate was concentrated under reduced pres-
sure to give 16 g. of crude crystalline substance.

To a mixture of 3.5 g. of the so obtained 2-(3-tri-
fluoromethyl)phenylureido-4-chloro-5-aminophenol in
a mixture of 100 ml. of acetonitrile with 0.9 ml. of pyri-
dine was added a solution of 3.7 g. of a-(2,4-di-tert-pen-
tylphenoxy)hexanoyl chloride in 50 ml. of acetonitrile
under stirring at room temperature. After completion of
the addition, the reaction was continued for further 1
hour, added to ice-water and extracted with ethyl ace-
tate. The extract was washed with water, dried over
sodium sulfate and then concentrated under reduced
pressure to leave an oily substance. The crude substance
thus obtained was purified by silica gel column chroma-
tography and solidified with hexane to give 3.6 g. of a
white solid with mp 151°-156° C.

Analysis (%) |

C H N Cl F
Calc'd: 6394  6.71 6.22 5.24 8.23
Found: 6411 . 6.68 6.19 5.15 8.34

The cyan dye-forming coupler, which may be em-
ployed in this invention, can be similarly used according
to the methods and techniques commonly employed for
conventional cyan dye-forming couplers. Typically the
coupler can be blended with a silver halide emulsion
and the emulsion is coated onto a base to form a photo-
graphic element.

The photographic element may be monochromatic or
multicolor one. In the case of a multicolor photographic
element, the present cyan dye-forming coupler may be
usually incorporated into a red sensitive emulsion, but
contain a non-sensitized emulsion or dye-image forming

- constituent units having photosensitivity to respective

three primary colors in spectrum. Each constituent unit
may comprise a monoemulsion layer or a muiti-emul-
sion layer which has a photosensitivity to a certain
region in spectrum. Element layers including the image-
forming constituent unit layer may be arranged in any
optional order as is well-known to those skilled in the
art. Typical multi-color photographic element com-
prises a cyan dye-forming image-forming constituent
unit, said unit comprising at least one red sensitive silver
halide emulsion layer containing at least one cyan dye-
forming coupler (at least one of the coupler is the pres-
ent coupler) and a yellow dye image-forming constitu-

ent unit, said unit comprising at least one blue sensitive

silver halide emulsion layer containing at least one ma-
genta dye-forming coupler, both units being carried on
a base. The element may further contain additional
layers, for example, a filter layer, an interlayer, a protec-
tive layer, a subbing layer and the like.

The present coupler may be incorporated into an
emulsion according to any well-known techniques. For
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instance, the present coupler alone or in combination
with other ingredients may be dissolved in a high boil-
ing organic solvent with a boiling point of 175° C. or
higher such as tricresyl phosphate, dibutyl phthalate
and the like or a low boiling organic solvent such as
butyl acetate, butyl propionate and the like alone or, if
necessary, in combination therewith, the resulting solu-
tion is admixed with an aqueous solution of gelatin
‘containing a surface active agent, the resultihg mixture
1s then emulsified by a high speed rotary mixer or a
colloid mixer and incorporated into a silver halide to
prepare a silver halide emulsion which may be em-
ployed 1n this invention. And, where the present cou-

~ uene

10

pler is to be incorporated into the present silver halide

emulsion, the coupler is employed in a range of usually
about 0.07-0.7 mole, preferably 0.1-0.4 mole, per mole
of the silver halide.

15

~ As the silver halide which may be employed in the

present silver halide emulsion, there may be included

any optional silver halides commonly employed for a.

20

silver halide emulsion such as silver bromide, silver |

chloride, silver iodobromide, silver chlorobromide,
silver chloroiodobromide and the like.

A silver halide emulsion which constitutes the pres—
- ent silver halide emulsion may be prepared by any vari-
ous conventional methods such as the method disclosed,
~ for example, in Japanese Patent Publication No.

- 46-7772: Namely, a method for preparing the so called

- conversion emulsion wherein a silver salt grain emul-
‘sion 1s formed, the said grain comprising at least partly
a silver salt having a higher solubility than that of silver
bromide, and then at least part of the said silver salt is
- converted to silver bromide or silver iodobromide or a
_method for preparing the so called Lippmann emulsion

~comprising silver halide fine grains having an average

grain size of not more than 0.1u.

Moreover, the present silver halide émulsion may be ,,

chemically sensitized with a sulfur sensitizer such as
- allylthiocarbamide, thiourea, cystine and the like, an
active or inactive selenium sensitizer, a reduction sensi-
- tizer such as a stannous salt, a polyamine and the like, a
noble metal sensitizer such as a gold sensitizer, typically
~ potassium aurithiocyanate, potassium chloroaurate,
2-aurosulfobenzothiazole methyl chloride and the like,
or a water-soluble rutenium, rhodium, iridium or like
salt sensitizer, typically ammonium chloropalladate,
potassium chloroplatmate, sodium chloropalladate and
the like alone or in any combination therewith.

The present silver halide emulsion may also contain a :
50

-wide variety of well-known photographlc additives, for

‘example, those disclosed in “Research Dlsclosure“,

1978, December, item 17643.

 The present silver halide emulsion may have spectral
sensitization upon selection of any suitable sensmzmg

- dyes in order to afford a photosensitivity to the sensitive

wave length region required for a red sensitive emul-
~ sion. As the spectrally sensitizing dye, there may be

- employed one or more of various dyes and, for this
invention, there may be mentioned, for example, those

‘cyanine dyes, merocyanine dyes or complex cyanine

dyes. as disclosed in U.S. Pat. No. 2,269,234, No.
2,270,378, No. 2,442,710, No. 2,454,629, No. 2,776,280.

The color developmg solution which may be em-
ployed in this invention may preferably contain as a

main ingredient an aromatic primary amine type color

developing agent. Illustrative examples of such color
developing agent may be typically of a p-phenylenedia-
‘mine type; for example, -diethyl-p-phenylenediam_ine

25
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hydrochloride, monomethyl-p-phenylenediamine hy-
drochloride, dimethyl-p-phenylenediamine hydrochlo-
ride, 2-amino-5-diethylaminotoluene hydrochloride,
2-amino-5-(N-ethyl-N-dodecylamino)toluene, 2-amino-
5 5-(N-ethyl-N-8-methanesulfonamidoethyl)aminotol-
sulfate, 4-(N-ethyl-N-8-methanesulfonamidoe-
thylamino)aniline, 2-amino-5-(N-ethyl-N-8-methoxye-
thyl)aminotoluene, - 4-(N-ethyl-N-B-hydroxye-
thylamino)aniline and the like.

- After development, conventional steps of bleachmg
for removal of silver or a silver halide, fixing or bleach-
fixing, washing and drying may be applied.

The following examples are given for ﬂlustratlng this
invention more concretely, but it should be noted that
embodiments of this invention be not limited thereto.

EXAMPLE 1

Each 0.03 mole of the present couplers indicated in
the following Table 1 and the follcmng control cou-
plers A, B and C was added to a mixture of the same

weight of dibutyl phthalate and 3 times volume of ethyl

acetate and the mixture was heated to 60° C. to form a
complete solution. The solution was added to an aque-
ous solution of “Alkanol B” (alkylnaphthalene sulfo-
nate, manufactured by E. I. DuPont) and gelatin, the

resulting mixture was emulsified by a colloid mill to
_prepare each coupler dispersion. Then, the coupler

dlSpersmn was added to a silver chlorobromide emul-
sion (20 mole % silver bromide; containing 0.1 mole
sitver) and the mixture was coated onto a polyethylene
laminated paper and then dried to prepare 6 silver hal-

~ ide photosensitive materials for color photography hav-

35 Control coupler A:

435

~ ing a stable coated film (Samples No. 1 to No. 6).

' NHC()(I:HO ' -CsH it -~ . -

CoHs

S o |

'Contrnl mugler B

cmgsozNH—Q— OCHCOHN

| C12H25 |

Control cougler C:

. NHCONH—@
C12H25502NH—©— COHN"

23

The sample was sub_]ected to wedge exposure accord- N

" ing to a conventional method and then treated as stated -

hereunder. However, the color developing step was =
effected with two sorts of color developing composi- .

tions, namely color development (1) with benzyl-

~alcohol and color developmemt (2) w1thout benzyl-
alcohol | | | | |

65

!:!:reatment! | .
. Treatment step (30° C.) Treatment tlme
Color development

'3 min. 303&::



- Bleach-fixing -

- 39
- -continued

- __(Treatment!
Treatment step (30" C)

Water washing )

Trﬁatment time

1 min. 30 sec.
2 min.

| a~rF0rmulati0ns for each step are given below.

, .(Color developing solution, composition 1)

4-Amino-3-methyl- N—ethyl—

| N—(B-methanesulfnnanudoethyl)
" aniline sulfate - .

Benzyl alcohol -
Sodium hexametaphosphate
Anhydrous sodium sulﬁte
Sodium bromide |
Potassium bromlde

- Borax

3.0

15.0
2.5
1.85

._.
Zp.
WRREEE G

0.5
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' "w1
Water to makeup 1 1.
-~ . Adjusted to pH 10.30 with NaOH

. (Color developing solution, composition 2)

- The same fonnulatmn as in the above
“composition 1 except that the benzyl

" "alcohol was omitted.

* (Bleach-fixing solution composition)

| -Ethylenedlammetetraacetate iron - 50 g.
-..ammonium complex - S
... Ammonium sulfite (40% aqueous 50 ml.
~ solution) |

- Ammonium thlosulfate (70% aqueous |

" solution) | - -
- Aqueous ammonia (28% solution) S 20 ml. 30

Ethylenediaminetetraacetic-acid . 4.

Water to make up 1 1. |

20

140 ml.

Each sample was detemnned for its photographlc
characteristics. The results are summerized in Table 1, 35
wherein relative sensitivity values are represented in
terms of the maximum sensitivity value when treated
with the color developing solution 1 as 100,

TABLE 1 _ 40
Color development 1 Color development 2
Sam- Relative Relative
ple Coupler senst- Maximum sensi- Maximum
No. applied tivity density tivity density
1" No.6 98 2.22 70 1.77 45
2 No.8 100 2.24 75 1.80
3 No. 17 98 2.20 ) - 1.80
4 Control 97 2.17 50 1.39
coupler A
5 Control 04 1.90 61 1.45
coupler B 50
6 Control 86 1.81 55 1.52
coupler C

As can be seen from the above Table 1, the samples
prepared from the present couplers show a good sensi- 55
tivity and the maximum density and thus are excellent,
- 1rrespective of the presence or absence of benzyl alco-
-hol.

- Further, determination of color spectrum has re-
vealed that the dye with the present coupler show the
~absorption maximum within a relatively longer wave
length range of a red region and little absorption within
‘a short wave length range and thus show an excellent
color purity.

EXAMPLE 2 63

N The samples as prepared in the same manner as in the
above Example 1 were tested for light fastness, heat

25
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fastness and moisture fastness of their dye images. The
results are summarized in Table 2.

TABLE 2
Color development |1 Color development 2
Cou- Mois- Mois-
Sam- pler Light  Heat ture Light  Heat ture
ple ap- fast- fast- fast- fast- fast- fast-
No. plied ness  ness ness ness ness ness
7 No. 6 90 98 96 91 97 95
8§ No.8 88 96 97 87 % 96
9 No. 17 85 97 96 84 96 96
10 Con- 85 40 62 85 42 60
trol -
cou-
pler
A |
11 Con- 65 90 91 55 95 950
trol
cou-
pler
B
12 Con- 55 91 90 51 90 90
trol |
cou-
pler
C

In the above Table 2, light fastness 1s represented in
terms of the remaining density of each image after expo-
sure to a xenon fadeometer over 300 hours by the use of
the density before exposure as 100; moisture fastness is

represented 1n terms of the remaining density after stor-

age under a relative moisture of 70% over 3 weeks by
the use of the density before testing as 100; and heat
fastness 1s represented in terms of the remaining density
after storage at 77° C. over 3 weeks by the use of the
density before testing as 100, provided that initial den-
sity is 1.0.

As is apparent from the above Table 2, the control
coupler A is excellent in light fastness, but not so good
in heat and moisture fastness, while control couplers B
and C are excellent in heat and moisture fastness but not
so good in light fastness upon color development 2. To
the contrary, the present couplers Nos. 6, 8 and 17 are
clearly excellent in every respect.

EXAMPLE 3

Each 0.01 mole of the present couplers indicated in
the following Table 3 and the above control couplers A
and B and the following control coupler D was added
to a mixture of the same weight of tricresyl phosphate
and 3 times volume of ethyl acetate and the resulting
mixture was heated to 60° C. to form a complete solu-
tion. The solution was added to an aqueous solution of
“Alkanol B” and gelatin, the resulting mixture was
emulsified by a colloid mill to prepare each coupler
dispersion.

Then, the coupler dlspersmn was added to a silver
iodobromide emulsion (6 mole % silver iodide, contain-
ing 0.1 mole silver) and the mixture was coated onto a
cellulose acetate film base and then dried to prepare 6
silver halide photosensitive materials for color photog-

raphy having a stable coated film (Samples No. 13 to
No. 18).

_(_Zi__ontfol coupler D:
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-continued
- OH

'NHCO(CF,CF;),H

(HCsHjy OCHCONH™

I
CaHyg

CsHyy(t)

The sample was sub_]eeted to wedge exposure accord- .
ing to a conventional method and then treated as stated
“hereunder. | - | |

(Treatment)

Treatment step (33° C.)
Color development

Treatment. tirme
3 min. 15 sec.

Bleach 6 min. 30 sec.
Water washing 3 min. 15 sec.
Fixing 6 min. 30 sec.
Water washing 3 min. 15 sec.
Stabilization 1 min. 30 sec.
- {Color developing solution, composition)

4-Amino-3-methyl-N—ethyl-N—(3- 48 g
hydroxyethyl)aniline sulfate

Anhydrous sodium sulfate 0.14 g

- Hydroxylamine } sulfate 1.98 g.
Sulfuric acid - 0.74 g.
Anhydrous potassium carbonate | 28.85 g.
Anhydrous potassium hydrogencarbonate 3.46 g.

- Anhydrous potassium sulfite | 5.10 g.
Potassium bromide 1.16 g.
Sodium chloride 0.14 g.
Nitrloacetic acid tnsudmm salt 1.20 g.

- Potassium hydroxide 148 g.

- Water to make up 11. R
- (Bleaching solution, composition) *
 Ethylenediaminetetraacetato iron 100 g.
' ammonium complex o
Ethylenedlammetetraaeetate di-
ammonium salt 10 g.
Ammonium bromide 150 g.
Glacial acetic acid 10 ml.
Water to make up 1 1. -
Adjusted to pH 6.0 with agueous ammema
(Fixer, eemmsmen!
Ammonium thiosulfate 175.0 g.

‘Anhydrous sodium sulfite 8.6 g.
Sodivm metasulfite 2.3 g.
Water to make up 1 1.

Adjusted to pH 6.0 with acetic aeld

(Stabilizer, composition)

Formalin (37% aqueous solution) 1.5 ml.
Konidax (manufactured by Konishiroku 7.5 ml.

Photo Ind. Co., Ltd.)
Water to make up 1 1.
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mum in a long wave length range of a red region and
sharpness in a short wave length range and thus pro-
duce a favourable dye image in color reproduction in a
green region, as compared with the control coupler.

EXAMPLE 4

The samples No. 1 to No. 6 prepared in the above
Example 1 were subjected to wedge exposure and then
developed with the composition 1'in the Example 1. On
the other hand, developing treatment was carried out
with a bleach-fixing solution having the following com-

position to study discoloration of a cyan dye Wlth an
exhausted bleaeh-ﬁxmg selutlon S

(Bleach-fixing solution, composition) -

Ethylenediaminetetraacetato iron 50 g
ammonium complex S S
- Ammonium. sulfite (40% selutlen) - 50 ml
- Ammonivm thiosulfate (70% selutlen) 140 ml
Aqueous' ammonia (28% selutlen) 20 ml.
Ethylenedlammetetraaeetle aeld 4 g
Hydrosulfite o 5@

- Water to make up 1 1 S | - e -
The sample thus treated was determined for reﬂee-
tion density of cyan dye. The results'are summarized in

Table 4. Dye residual rate at the maximum density is
caleulated from the follewmg equatlon

Treatment with fresh

bleach-fixing solution

Treatment with exhausted
- bleaeh-ﬁxmg_ solution

Dye res1dual rate = X 100

" TABLE 4

et A
— o Fresh — |
BF* Exhausted Dye
-~ treat- - BF*. residual
Coupler applied ment . treatment .. rate;
R S —— :
' No. 6 220 218 99 .
~ No.8 - - 222 2.18 98 -
No.17 . . 218 216 99
Control coupler A = 2.15 135 63
~ Control coupler B -~ '1.98 1.92 97
Control coupler C . 1.80° 175 97

- *BF = Bleaeh-ﬁxing selutieu

. 50

The produced cyan color image was determined for

phetographle characteristics. The results are summa-
rized in Table 3. |

| TABLE3 S
M
Sample Relative Maximum
No. Coupler applied sensitivity density.
13 " No. ! 95 2,03
14 No. 5 - 96 2.10
15 No. 8 100 2.20
16 Control coupler A 92 1.66
17 Control coupler B 85 1.55
18 Control coupler D 80 1.43

As apparent from the above Table 3, the samples

~above Example 1 were tested for light fastness, heat -

'5 5 fastness and mmsture fastuess The results are summa- o

60

using the present coupler are excellent in sensitivity and 65

color development. |
Also, the present sample, as a result of spectral mea-
surement, has been found to show the absorption maxi-

It can be seen from the Table 4 that the sample usmg |
the present coupler shows less discoloration in cyan dye
when treated w1th exhausted bleach-ﬁxmg selutlen

- EXAMPLE J

The samples prepared in the same manner as in the-

rized 1 in Table 5.
) TABLE 5

Coler developm ent Color develegment 2

Sattt-:j: |

| light heat ~ light heat
ple  Coupler  fast- fast- meisture fast- - fast- moisture
No. applied " mess ness - fastness ness ness - fastness
19 'No.20 8 98 97 - 8 98 98
20 No.21.- 8 98 . 98 87 98 = 98 .
21 No.25 8 98 97 86 97 97
22  Control 85 45 60 8 . 46 62
| ‘coupler A ' | T
23 Control = 61 95 93 57 9% - 95 -
cowplter B .-~ - - e e
24 55 94 92 52 95 93 -

Control



- No.

EXAMPLE 7

 The ,sampi-es- N_o,_ 19 to No. 24 as prepared in the
" above Example 5 were exposed, treated and tested for 0

~ cyan dye maximum reflection density in the same man-

. ner as in the above ExamPle 4, The results are summa-
rized In Table 7. |

. TABLE?

. 55

Exhausted Dye
Fresh BF - BF residual

Coupler applied treatment treatment rate
" No. 20 - 2.19 2.19 100
"'No. 21 217 2.15 99

. No.25 2.17 217 100 60
Control coupler A 2.18 -~ 1.37 63
- Control coupler B 1.90 1.84 . 97
1.80 1.73 96

Control coupler C

It ean-be seen from the above Table 7 that the samples 65

using the present coupler show less discoloration of

~ cyan dye when treated with exhausted bleach-fixing
‘solution.
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TABLE 5-continued EXAMPLE 8
. f‘iﬂi‘” :e‘fl" ment | ﬁw The samples prepared in the same manner as in the
am- - lig ea ea ;
e  Coupler fast- fast moisture fast- fast- moisture above Example 1 were tested for light fastness, heat
applied  ness ness fastness mess ness fastness o fastness and moisture fastness. The results are summa-
rized in Table 8.
coupler C
| _ | TABLE 8
In the above Table §, light fastness, moisture fastness _Color development 1 _ Color development 2
and heat fastness are represented in the same manner as 10 Sam- light heat light heat |
in the above Table 2 e ol fu fer ecwrs ba G o
As can be seen from the above Table 5, the centrol .
couplers A, B and C are evaluated as in the Table 2. On g; g"‘ 4 8 8 %6 87 9% 7
- e - 0. 45 85 97 97 - 8 100 100
the other hand, the present coupler S-NOS. 20, 21 and 235 33 No. 50 85 98 97 85 97 96
are clearly excellent in every respect. 15 34  Control 84 47 63. 85 46 63
| | | - | coupler A
EXAMPLE 6 35  Control 60 94 92 56 95 92
| L ler B
The same pl‘OCEdHI’ES as in the above Example 3 were 36 Cgl;i;l;ﬂ 57 . 93 91 50 94 90
repeated except that the present couplers indicated 1n coupler C
Table 6 were instead employed, thereby producing 6 20
Sﬂvﬁr hgllde{aholz? sen;tstl:re ;g)aterlals for color photog- In the above Table 8, light fastness, moisture fastness
raphy (Samples Nos. 25 to ' and heat fastness are represented in the same manner as
- The sam;Jle was exposed and treated in the same . 1. v ve Table 2
the above Example 3. | e av9 an’e &
maﬁer asén d : det d for 25 The present couplers No. 44, No. 45 and No. 50 have
- The produced cyan color image was determined for 25 .., found to show excellent properties in every re-
g photographlc characteristics. The results are summa- spect |
rized in Table 6. : |
_ TABLE 6 EXAMPLE 9
~ Sample | o Relative Maximum 3 The same procedures and materials as in the above
- No. - Coupler applied sensitivity  density Example 3 were repeatedly employed except that the
25 'No. 24 08 2.05 present couplers indicated in Table 9 were used,
26 ‘No. 28 100 2.20 thereby producing 6 silver halide photosensitive materi-
27~ No.d0 100 %gg als for color photography (Samples No. 37 to No. 42).
28 Control coupler A 109 ‘ The sample was exposed, treated in the same manner
29 - 'Control coupler B 93 1.68 35 : }
130 Control coupler D 80 1,53 as in the above Example 3. _

. ! ! | The cyan color image was determined for photo-
o - . . L | raphic characteristics. The results are summarized in
As is apparent from the above Table 6, the samples '%“atﬁ e 0 Y

~ using the present coupler are excellent in sensitivity and
 color development. - 40 TABLE 9 .
Also, the present sample, as a result of spectral mea- Sample Relative Maximum
surement, has been found to show the absorption maxi- No. Coupler applied sensitivity density
- mum in a long wave length range of a red region and 37 No. 50 97 2.18
- sharpness in a short wave length range and thus pro- 38 - No. 57 100 2.22
A TR . 45 39 No. 64 100 2.20
duce a favourable dye image in color reproduction in a 20 Control coupler A 100 {67
green reglon, as compared with the control coupler. 41 Control coupler B 92 161
| T 42 Control coupler D 81 1.50

As apparent from the above Table 9, the samples
using the present coupler are excellent in sensitivity and
color development. Also, the present samples have been
found to produce a favourable dye image in color repro-
duction in a green region similarly to those in Example

3.

EXAMPLE 10

The samples No. 31 to No. 33 prepared in the above
Example 8 were exposed, treated and tested for cyan
dye maximum reflection density in the same manner as

in the above Example 4. The results are summarized in
Table 10.

TABLE 10
Exhausted Dye
Fresh BF BF residual
Coupler apphied treatment treatment rate
No. 45 2.18 2.18 100
No. 51 2.22 2.20 99
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TABLE 10-continued
| Exhausted Dye
| o  Fresh BF - BF residual
Coupler applied treatment ~ treatment = rate
No. 65 2.18 218 . 100
Control coupler A 2.16 1.38 64
Control coupler B 1.90 1.86 08
96

Control coupler C 1.82 - 175

- It can be seen from the above Table 10 that the sam-
ples using the present coupler show less discoloration of
cyan dye when treated with exhausted bleach-fixing
solution.

" EXAMPLE 11
The couplers of the present invention, the above-

10

15

measured according to the same procedures asin Exam- |
ple 1. The results are shown in Table 12. |

TABLE 12
Color = Color
o development 1 develogment 2 o
Sam- Relative Relative - 7
ple  Coupler - sensi- Maximum  sensi- = Maximum
No.  applied tivity density tivity density
50 20 100 220 72 . 183
51 21 100 2.18 72 182
32 23 99 2.18 70 1.80
EXAMPLE 13

With respeot to the Samples obtained in the same

~ manner as in Example 1 except that the couplers shown

mentioned Control coupler D and the below-mentioned

Control couplers E and F as shown in Table 11 were
prepared, exposed and then developed in the same man-
ner as in Example 9 to obtain Samples (Sample Nos. 43
to 49). The thus obtained Samples were tested for light

fastness, heat fastness and moisture fastness of the eyan'

dye image. The results are shown in Table 1.

TABLE 11
- Sample Coupler = light - heat moisture
No. apphed ~ fastness fastness = fastness
43 No. 49 83 96 97
4 No. 59 - 82 95 95
45 No. 67 86 99 98
46 No.81 88 06 98
47 Control 56 82 88
coupler D | |
48 - Control 68 79 85
- coupler E |
49 Control - 82 20 94
| coupler F | |
-Coutrol oouEler E:
. CONH(CH2)40-’- CsHi1(0)
| CsHi()

OCHgCONH(CHz)ZOCH | "

Control oougler F

CsH1 1(t)

25
30

| 35

50

_ NHCONH-—Q
o C4Hs
(t)C5H11 OCHCONH - - .

As seen from Table 11, it can be understood that the

Samples obtained by using the cyan couplers according
to the present invention exhibit excellent properties in
all the points of light fastness, heat fastness and morsture
fastness.

EXAMPLE 12

Wlth reSpect to the Samples obtamed In the same
manner as in Example 1 except that the couplers shown -

60

5

i_11 Table 12 were used, photographic properties were .

in Table 13 were used, photographic pmpertres were .

~measured according to the same plrocedures as 1n Exam-
20 o

ple 1. The results are shown in Table 13
 TABLE 13 S
- Color : “Color . R
| develogment 1 develogment 2 B
Sam- ~ Relative = . Relative SRR
“ple  Coupler  sensi-  Maximum  sensi- Maxrmum
No.  applied tivity density tivity denslty
- 53 44 100 . 218 72 180
54 . 45 100 220 - 74 - 1.83
55 50 - 9% 219 .7 - 1.80
We claim:

1. A silver halide photosensnrve matenal for color o

photography which comprises a phenol type Cyan cou-
pler having the formula -

Ball-CONH

wherem
A has the formula

X2 is an alkyl group,' a h.slogeri atoul; a :hydrox'yl "
- group, a nitro group, an acy]loxy group, an alkoxy
group or an acyl group, B
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Y is a non-metallic ’gmup forming a 5- or 6-membered

o . S —NHCONH CN
condensed ring; 5

: | Xn

Z is a hydrogen atom or a removable group upon

S o | | 3. The photosensitive material of claim 1, wherein A
‘coupling reaction with an oxidized product of a 1y has the formula

“color developing agent; . X2),

Ball is a ballast group; and | {5 — NHCONH

* n is an integer.of 1 to 4 inclusive.

2. The photosensitive material of claim 1, wherein A 0

has the formula . N | * % % & %
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